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(54) MOLD FOR HOLDING RESIN AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel mold for molding a resin solving 
various problems like charging properties, mechanical strength and deformation 
due to the generation of heat at the time of molding in a conventional mold for 
molding a resin, more precisely, to provide a mold for molding a resin 
comprising glass or glass ceramics suitable for molding a transparent resin 
optical member such as a resin lens for spectacles or an optical element lens. 
SOLUTION: A mold for molding a resin comprises glass or glass ceramics having a 
volume resistivity of 1X1013 ocm or less. The glass has a bending strength of 
90 MPa or more and the average coefficient of thermal expansion thereof is 100X 
10-7 or less at 100-300° C and the glass ceramics has B-quartz represented by 
LiXAIXS i 1-X02 (0<X<1) or a B-quartz solid solution as a crystal phase. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A mold for resin shaping which consists of glass which has a volume 
resistivity below 1x101 3-ohmcm. 

[Claim 2] This glass is a mold for resin shaping according to claim 1 which has 
flexural strength of 90 or more MPas. 

[Claim 3] A mean coefficient of linear expansion in 100-300 degrees C of this 
glass is a mold for resin shaping according to claim 1 or 2 which is 100x10 to 
seven or less. 

[Claim 4] At mass percentage of oxide conversion, it is S i 02. 50-625SP205 5-10% 
Si02+P205 55-70XP2O5/SiO2 0.08 - 0.2aluminum 203 22 - 26XU20 3 to S% MgO 0.6 to 
2% ZnO 0.5 to 2% CaO 0. 3-4KBaO 0. 5-4SKTS02 1-4%Zr02 1-4XAs203+Sb 203 It is a mold 
for resin shaping given in any 1 term among claims 1-3 which consist of glass 
which has 0 - 2% of presentation. 

[Claim 5] It is the mold for resin shaping which is a mold for resin shaping 
which consists of crystallized glass which has a glass phase and a crystal phase, 
and is characterized by a volume resistivity of this crystallized glass being 
below 1x1013-ohmcm. 

[Claim 6] Flexural strength of this crystallized glass is a mold for resin 
shaping according to claim 5 which is 90 or more MPas. 

[Claim 7] A mean coefficient of linear expansion in 100-300 degrees C of this 
crystallized glass is a mold for resin shaping according to claim 5 or 6 which is 
less than [ 100x10-7/degree C ]. 

[Claim 8] By heat-treating original glass, it is a mold for resin shaping given 
in any 1 term among claims 5-7 in which it is the mold for resin shaping which 
consists of crystallized glass by which a crystal phase may be deposited in a 
glass continuous phase, and this crystallized glass has beta-quartz or beta- 
quartz solid solution as a crystal phase. 

[Claim 9] It is the mold for resin shaping according to claim 8 which is a mold 
for resin shaping which consists of crystallized glass which has LixAlxSi 1-X02 
(however, 0<=X<1) as a main crystal phase, and is characterized by this main 
crystal phase being deposited by this crystallized glass in a glass continuous 
phase by heat-treating original glass which consists of a presentation which is 
not in the stoichiometric range of this main crystal phase. 

[Claim 10] This original glass is a mold for resin shaping according to claim 8 
or 9 which has a presentation according to claim 4. 

[Claim 11] It is a mold for resin shaping given in any 1 term among claims 5-10 
which consist of crystallized glass obtained by fusing, heat-treating a 
nucleation process at 650-750 degrees C, and heat-treating a crystallization 
process at 750-850 degrees C for 1 hour or more for 1 hour or more, after 
fabricating raw materials for glass and cooling slowly. 

[Claim 12] It is the manufacture method of a mold for resin shaping given in any 
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1 term among claims 5-11 characterized by fusing, heat-treating a nucleation 
process at 650-750 degrees C, and heat-treating a crystallization process at 750- 
850 degrees C for 1 hour or more for 1 hour or more after fabricating raw 
materials for glass and cooling slowly. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the 
mold for resin shaping which consists of glass or crystallized glass, and its 
manufacture method. 
[0002] 

[Description of the Prior Art] Transparency resin optical members, such as a 
resin lens for glasses and an optical element system lens, are usually fabricated 
using the mold for shaping which consists of chemically strengthened glass or 
glass ceramics (JP, 9-99444, A, JP, 62-1821 34, A, etc.). 

[0003] However, the mold for shaping is charged with the charge which a resin raw 
material has, and, thereby, adhesion of dust etc. tends to occur. Since the affix 
by this electrification is difficult to remove, the problem of causing 
complication of a washing stroke has produced it. Moreover, a residual affix 
adheres to the following resin Plastic solid, and causes a defect. 
[0004] Moreover, in order to compensate the mechanical strength of the mold for 
shaping, chemical consolidation processing of an ion consolidation etc. had to be 
performed and the problem which causes complication of a resin forming cycle and 
lifting of a manufacturing cost has arisen. 

[0005] Furthermore, there is a problem that a die carries out a temperature rise 
to an ununi formi ty, a die deforms by thermal expansion, and the configuration 
precision of a resin Plastic solid worsens with the heat generated at the time of 
molding. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention offers the mold for 
resin shaping which solves many problems in the conventional mold for resin 
shaping, i.e., the problem of electrification nature, the problem of a mechanical 
strength, and the problem of deformation of the die by the pyrexia at the time of 
resin molding. Details are provided more with the mold for resin shaping which 
consists of the glass or crystallized glass suitable for transparency resin 
optical member shaping of the resin lens for glasses, an optical element system 
lens, etc. 
[0007] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly 
that said technical problem should be solved, when this invention persons use for 
a mold for resin molding glass or crystallized glass whose volume resistivity is 
below 1x1013-ohmcm and whose flexural strength is 90 or more MPas, they find out 
solving electrification nature, a mechanical strength, and many problems of 
deformation of a die by pyrexia at the time of resin molding, and result in this 
invention. 

[0008] Invention according to claim 1 is a mold for resin shaping which consists 
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of glass which has a volume resistivity below 1x1013-ohmcm. Namely, invention 
according to claim 2 This glass is a mold for resin shaping according to claim 1 
which has flexural strength of 90 or more MPas, comes out and there is. invention 
according to claim 3 A mean coefficient of linear expansion in 100-300 degrees C 
of this glass It is the mold for resin shaping according to claim 1 or 2 which is 
100x10 to seven or less. Invention according to claim 4 At mass percentage of 
oxide conversion, it is S i 02. 50-62XP205 5-1 OSKS i 02+P205 55-70XP2O5/SiO2 0.08 - 
0.2aluminum 203 22 - 26%Li 20 3 to 5% MgO 0.6 to 2% ZnO 0.5 to 2% CaO 0. 3-4!KBa0 
0.5-4Ui02 1-4%Zr02 1-4%As203+Sb 203 It is a mold for resin shaping given in any 
1 term among claims 1-3 which consist of glass which has 0 - 2% of presentation. 
[0009] Moreover, invention according to claim 5 is a mold for resin shaping which 
consists of crystallized glass which has a glass phase and a crystal phase. It is 
the mold for resin shaping characterized by a volume resistivity of this 
crystallized glass being below 1x101 3-ohmcm. Invention according to claim 6 
Flexural strength of this crystallized glass is a mold for resin shaping 
according to claim 5 which is 90 or more MPas. Invention according to claim 7 A 
mean coefficient of linear expansion in 100-300 degrees C of this crystallized 
glass is a mold for resin shaping according to claim 5 or 6 which is less than 
[ 100x10-7/degree C ]. Invention according to claim 8 It is the mold for resin 
shaping which consists of crystallized glass by which a crystal phase may be 
deposited in a glass continuous phase by heat-treating original glass. This 
crystallized glass is a mold for resin shaping given in any 1 term among claims 
5-7 which have beta-quartz or beta-quartz solid solution as a crystal phase. 
Invention according to claim 9 It is the mold for resin shaping which consists of 
crystallized glass which has LixAlxSi 1-X02 (however, 0<=X<1) as a main crystal 
phase. By heat-treating original glass which consists of a presentation which is 
not in the stoichiometric range of this main crystal phase, this crystallized 
glass It is the mold for resin shaping according to claim 8 characterized by 
depositing this main crystal phase in a glass continuous phase. Invention 
according to claim 10 This original glass is a mold for resin shaping given in 
any 1 term among claims 5-9 which consist of a presentation according to claim 4. 
Invention according to claim 11 Fuse, and after fabricating raw materials for 
glass and cooling slowly, a nucleation process at 650-750 degrees C 1 hours or 
more, Consist of crystallized glass obtained by heat-treating a crystallization 
process at 750-850 degrees C for 1 hour or more. It is a mold for resin shaping 
given in any 1 term among claims 5-10. Invention according to claim 12 After 
fusing and fabricating raw materials for glass and cooling slowly, it is the 
manufacture method of a mold for resin shaping given in any 1 term among claims 
5-11 characterized by heat-treating a nucleation process at 650-750 degrees C, 
and heat-treating a crystallization process at 750-850 degrees C for 1 hour or 
more for 1 hour or more. 

[0010] A volume resistivity of glass which constitutes a mold for resin shaping 
of this invention, or crystallized glass, flexural strength, a mean coefficient 
of linear expansion, the main crystal phase, a presentation range, etc. are 
descr i bed. 

[0011] a volume resistivity of glass which constitutes a mold for resin shaping 
of this invention, and crystallized glass needs to be below 1x1013-ohmcm — it is 
below 6x1012-ohmcm more preferably. If glass as a resin lens die or a volume 
resistivity of crystallized glass is higher than 1x101 3-ohmcm, a mold for resin 
shaping will be charged and it will be easy to produce affixes, such as dust. For 
this reason, in shaping of transparency resin optical members, such as a 
spectacle lens, it is especially easy to produce complication of a washing 
process, and a problem of generating surface [ by residual affix / poor ]. 
Furthermore, below 1x1012-ohmcm of a volume resistivity of glass which 
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constitutes a mold for resin shaping of this invention is desirable, and below 
its 6x101 1-ohmcm especially is desirable. 

[0012] Moreover, if it is going to make smaller than 1x108-ohmcm a volume 
resistivity of glass which constitutes a mold for resin shaping of this 
invention, or crystallized glass, you will have to make an alkali element contain 
so much, and reinforcement of glass and crystallized glass, endurance, abrasion 
resistance, and chemical stability will make it fall remarkably into glass. 
Therefore, as for a volume resistivity of glass which constitutes a mold for 
resin shaping of this invention, and crystallized glass, 1x108 or more are 
desi rable. 

[0013] In order to prevent a crack of a mold for shaping by stress of expansion 
and contraction of resin in the time of resin lens molding and to enable resin 
lens shaping of close dimensional accuracy, flexural strength of glass which 
constitutes a mold for resin shaping of this invention, and crystallized glass 
has 90 or more desirable MPas, its 95 or more MPas are more desirable, and 
especially its 100 or more MPas are desirable. Furthermore, flexural strength of 
crystallized glass which constitutes a mold for resin shaping of this invention 
has 130 or more desirable MPas, and especially its 140 or more MPas are 
des i rab I e. 

[0014] Although resin shaping is always accompanied by temperature change, in 
order to acquire high profile irregularity in shaping of a h igh-degree-of- 
accuracy optical element which consists of transparency resin, as for a mean 
coefficient of linear expansion in 100-300 degrees C of crystallized glass which 
constitutes a mold for resin shaping of this invention, below 100x10-7 (/degree 
C) is desirable, and below 45x10-7 (/degree C) is more desirable. Especially a 
mean coefficient of linear expansion in 100-300 degrees C of crystallized glass 
which constitutes a mold for resin shaping of this invention can be made into - 
5x10 to 7 or more, and below 5x10-7 (/degree C) . 

[0015] Crystallized glass which has a very small mean coefficient of linear 
expansion of this range can deposit a crystal phase of a S i02-al umi num203-Li 20 
system in a glass continuous phase by heat-treating original glass. As for this 
crystal phase, it is desirable to make beta-quartz or beta-quartz solid solution 
into the main crystal phase. A volume resistivity can obtain suitable 
crystallized glass for molds for transparency resin optical member shaping, such 
as a small resin lens for glasses with a good mechanical strength, and an optical 
element system lens, by making beta-quartz or beta-quartz solid solution into the 
main crystal phase. 

[0016] LixAlxSi 1-X02 (however, 0<=X<1) can show an empirical formula of beta- 
quartz or beta-quartz solid solution as an example. Here, X= 0, X= 0.2, X= 0.33, 
and X= 0.50 are equivalent to a presentation of beta-quartz, petalite, Li- 
or thochromat i c RAZE, beta-spodumene, and b eucryptite, respectively. In case 
crystallized glass which constitutes a mold for resin shaping of this invention 
is manufactured by heat-treating original glass, as for a presentation of this 
original glass, it is desirable that there is nothing in the stoichiometric range 
of this main crystal phase. By there being nothing in the stoichiometric range of 
this main crystal phase, and choosing appropriately, a presentation of this 
original glass can be fused at a comparatively low temperature, and can be easily 
vitrified after casting, and original glass can use it as precise crystallized 
glass with a suitable crystalline form by heat treatment. When raw materials for 
glass of a stoichiometric composition ratio of this main crystal, phase are used, 
it is required to make it an elevated temperature comparatively, for fusing to 
homogeneity, and it is difficult for pore to be easy to be included in the case 
of crystallization, even if it is hard to vitrify depending on casting and is 
able to vitrify with a super-quenching method etc., and to obtain precise 
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crystal I ized glass. 

[0017] As for the main crystal phase of crystallized glass which constitutes a 
mold for resin shaping of this invention, it is more desirable that X in 
empirical formula LixAlxSi 1-X02 is in the range of 0< X<0.6. When X is in the 
range of 0< X<0. 6, a volume resistivity can obtain a small mold for resin shaping 
with good flexural strength. Moreover, especially thing of X in the range of 0< 
X<=0.33 is desirable. When X is in the range of 0< X<=0. 33, a suitable mold for 
resin shaping can be obtained in shaping of a high-degree-of-accuracy optical 
element which consists of transparency resin with which high profile irregularity 
is demanded. 

[0018] A suitable volume resistivity and a suitable mechanical strength (flexural 
strength), and a mean-coef f i c i en t— of — I i near-expansion property are demonstrated 
by crystallized glass which constitutes a mold for resin shaping of this 
invention having a crystal phase of a class chosen suitably in a glass continuous 
phase, not having pore, and having a precise gestalt. 

[0019] Next, a presentation of glass or crystallized glass which constitutes a 
mold for resin shaping of this invention is explained. 

[0020] 50% or more of S i 02 component is desirable in order to keep good flexural 
strength of glass obtained and crystallized glass. Moreover, in order to maintain 
the ease of melting founding of glass, and the chemical homogeneity of a product, 
62% or less is desirable. The more desirable range of Si 02 component is 50 - 60%, 
and especially a desirable range is 53 - 57%. 

[0021] 20P5 component has an effect of raising melting founding of glass, and 5% 

- 10% of the amount is desirable. The more desirable range of 20P5 component is 6 

- 10%, and especially a desirable range is 7 - 9%. 

[0022] Moreover, in order to raise an improvement effect of the aforementioned 
melting clarity remarkably, it is good to make an amount of S i 02+P205 into 55 - 
70%. The more desirable range of a content of S i 02+P205 is 56 - 65%, and a still 
more desirable range is 60 - 65%. 

[0023] In addition, a mass ratio of 20P5 component to S i 02 component is still 
better to make it the range of 0.08-0.2. more — desirable — 0.10 to 0.17 — it 
is the range of 0.13-0.17 still more preferably. 

[0024] It is the component which 20aluminum3 component raises flexural strength 
of glass and crystallized glass, and improves the melting nature of glass, and 
devitrification-proof nature further, and 22% - 26% of the amount is desirable. 
The more desirable range of 20aluminum3 component is 23 - 25%. 
[0025] A L i 20 component is a component which affects a volume resistivity of 
glass and crystallized glass, and the melting nature of glass, and is a 
constituent of beta-quartz system crystal. It is the point that the melting 
nature of glass and homogeneity of a product can be made good, a desired crystal 
can be deposited in the case of crystallized glass, and a volume resistivity and 
a coefficient of thermal expansion can be designed small, and 3% or more of an 
amount of a L i 20 component is desirable. Furthermore, 5% or less of an amount of 
a L i 20 component is desirable at a point which can make good flexural strength of 
glass and crystallized glass. The more desirable range of a L i 20 component is 3.5 

- 4.8%, and a still more desirable range is 3.7 - 4.5%. 

[0026] It is the component which a MgO component raises the melting nature of 
glass and makes the homogeneity of a product, and flexural strength good in 
connection with it, and 0.6 - 2% of the amount is desirable. The more desirable 
range of a MgO component is 0.7 - 2%, and especially a desirable range is 0.7 - 
1.4%. 

[0027] It is the component to which a ZnO component also raises the melting 
nature of glass, and makes the homogeneity of a product, and flexural strength 
good in connection with it, and 0.5 - 2% is desirable. The more desirable range 
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of a ZnO component is 0.5 - 1.7%, and especially a desirable range is 0.5 - 1.7515. 

[0028] In addition, furthermore it makes the total quantity of three components 
of Li2 0+MgO+ZnO into 4.6 - 6.5% of range, it is desirable. 
[0029] It is the component to which a CaO component also raises the melting 
nature of glass, and makes the homogeneity of a product, and flexural strength 
good in connection with it, and 0.3 - 4% is desirable. The more desirable range 
of a CaO component is 0.3 - 3%, and a still more desirable range is 0. 5 - 2.5%. 
[0030] It is the component to which a BaO component also raises the melting 
nature of glass, and makes the homogeneity of a product, and flexural strength 
good in connection with it, and 0.5 - 4% is desirable. The more desirable range 
of a BaO component is 0.5 - 3%, and a still more desirable range is 0.5 - 1.5%. 
[0031] T i 02 component is effective in reducing a volume resistivity of glass and 
crystallized glass, and it has a role of a nucleation agent of a deposit crystal 
in crystallized glass with Zr02 component. Therefore, 1% or more of an amount of 
T i 02 component is desirable. Moreover, in order to make devitrification-proof 
nature good, 4% or less is desirable. The more desirable range of T i 02 component 
is 1.5 - 3% especially preferably 1.5 to 4%. 

[0032] Zr02 component is effective in raising flexural strength of glass and 
crystallized glass, and it has a role of a nucleation agent of a deposit crystal 
in crystallized glass with T i 02 component. Therefore, 1% or more of an amount of 
Zr02 component is desirable. Moreover, in order to make devitrification-proof 
nature good, 4% or less is desirable. The more desirable range of ZrQ2 component 
is 1 - 2.5% of range especially preferably 1.5 to 4%. 

[0033] 20As 203 and Sb3 component can be added as a clarifier in the case of 
glass melting, and 2% or less of the amount is desirable, more — desirable — 
As203+Sb20 — it is 0.3 - 1.5% of range especially preferably 3= 0.3 to 2%. 
[0034] In in addition, the range which does not spoil the property of a request 
of a mold for resin shaping which consists of glass and crystallized glass of 
this invention for the purpose of other than said each component for an 
improvement of melting nature or devitrification nature etc. SrO, B-2s La [ 03 
F2, and ] 203, B i 203, W03, Y203, and Sn02 component in one sort or two sorts or 
more of sum totals to 2% One sort of a coloring component of CoO, NiO, Mn 203, 
Fe203, and Cr 203 grade or two sorts or more can be made to add to 2% in total, 
respect i ve ly. 

[0035] It can obtain, when a mold for resin shaping which consists of 
crystallized glass of this invention heat-treats a nucleation process at 650-750 
degrees C and heat-treats a crystallization process for raw materials for glass 
at 750-850 degrees C preferably for 1 hour or more for 1 hour or more, melting, 
casting and after cooling slowly. 
[0036] 

[Example] The suitable example of this invention is explained based on tables 1 
and 2. In addition, this invention is not restricted only to the following 
examples. 

[0037] In addition, the volume resistivity was measured at the temperature of 20 

degrees C, and 60% of humidity according to J I S K6911, and flexural strength was 

measured with the test method of the four-point bending strength of JIS R1601. 

[0038] 

[A table 1] 
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[0039] 

[A table 2] 
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[0040] A table 1 (No. 1-1-No. 1-5) shows the example of the mold for resin lens 
shaping which consists of glass of this invention with a presentation (mass %) , a 
volume resistivity, flexural strength, and a mean coefficient of linear 
expansion. 

[0041] All mix raw materials, such as an oxide, a carbonate, and a nitrate, 
first, the mold for resin lens shaping which consists of glass of example No. 1-1- 
No. 1-5 dissolved this at the temperature of about 1450 degrees C - 1530 degrees C 
using usual dissolution equipment, and after carrying out churning 
homogeni zat ion, casting of it is carried out and it might be cooled. 
[0042] Each mold for resin shaping which consists of obtained glass had the 
volume resistivity below 1 x 1 01 3-ohmcm, and had the flexural strength of 90 or 
more MPas. 

[0043] And in the mold for resin shaping which consists of glass of these 
examples, there was little electrification of mold material in resin lens 
manufacture, and there were few defects of the resin lens by adhesion of dust 
etc. remarkably. Moreover, it set to manufacture a resin lens also about flexural 
strength, and had sufficient reinforcement. 

[0044] As for a table 2 (No. 2-1 -No. 2-5) , the example of the mold for resin lens 
shaping which consists of crystallized glass of this invention is shown with the 
nucleation temperature, the crystallization temperature, the volume resistivity, 
the flexural strength, and the mean coefficient of linear expansion at the time 
of carrying out crystallization processing of original glass presentations (mass 



http://www4. ipdl. jpo. go. jp/cgi-bi n/t ran_web_cgi_ej je 2004/03/10 



8/8 ^-is 



%) and these original glass. 

[0045] The mold for resin lens shaping which consists of crystallized glass of 
example No. 2-1 -No. 2-5, First, raw materials, such as an oxide, a carbonate, and a 
nitrate, are mixed, this was dissolved at the temperature of about 1450 degrees C 
- 1530 degrees C using usual dissolution equipment, similarly, at the 
crystallization temperature of table 2 publication, it heat-treats for 5 hours 
and all might be crystallized, after having carried out casting after carrying 
out churning homogenizat ion, and heat-treating at the nucleation temperature of 
cooling and table 2 publication for 5 hours. 

[0046] Each mold for resin shaping which consists of obtained crystallized glass 
had the volume resistivity below 1x1013-ohmcm, and had the flexural strength of 
90 or more MPas. Moreover, according to the X diffraction, each of crystallized 
glass of example No. 2-1 -No. 2-5 has checked beta-quartz solid solution expressed 
with LixAlxSi 1-X02 (however, 0< X<0.33). Moreover, as for each of crystallized 
glass of example No. 2-1-No. 2-5, according to TEM, the about 40-60A crystal phase 
and the about 500-1000A crystal phase were observed. 

[0047] And in the mold for resin shaping which consists of crystallized glass of 
these examples, there was little electrification of mold material in resin lens 
manufacture, and there were few defects of the resin lens by adhesion of dust 
etc. remarkably. Moreover, it set to manufacture a resin lens also about flexural 
strength, and had sufficient reinforcement. 
[0048] 

[Effect of the Invention] The mold for resin shaping which consists of the glass 
or crystallized glass of this invention carries out melting molding of the 
original glass of a specific presentation, it is processed and obtained, and in 
case resin shaping is carried out from having a low volume resistivity, it can 
use good, without waking up the defect by electrification, as stated above. 
Moreover, it has sufficient flexural strength to fabricate various lenses etc. 
Furthermore, it excels in a mechanical strength, and since the coefficient of 
thermal expansion is small, the mold for resin shaping of this invention can be 
used suitable for shaping of the high-degree-of-accuracy optical element which 
consists of transparency resin. 



[Translation done.] 
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